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ABSTRACT
DNA sequence analysis of the nuclear ribosomal internal transcribed spacer (ITS) region was
exploited for its applications in the authentication of Sauropus androgynus (L.) Merr. as raw-material
herbal medicine and supplement. Leaf samples from 12 different geographic locations in Indonesia
were collected. Twelve DNA sequences from the samples were analysed. The sequences were
trimmed before sequence alignment. The sequences ranged from 626 to 664 bp in length after
trimming. Based on the multiple sequence alignment, a phylogenetic tree was generated using the
MrBayes program. It consisted of two groups: one group comprised sequences from Trawas and
the other one comprised sequences from Batu, Trawas and Surabaya. These results strongly
suggest that ITS sequence analysis is a valuable tool for distinguishing intraspeciﬁc differences
among S. androgynus cultivars from Indonesia.
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Introduction
Sauropus androgynus (L.) Merr., originally described as
Clutia androgyna Linnaeus [1], is a South-East Asian
indigenous plant belonging to the Euphorbiaceae family,
widely cultivated for traditional medicinal purposes [2].
Indonesian people traditionally use S. androgynus (com-
monly known as ‘katuk’, ‘sweet shoot leaves’ and ‘star
gooseberry’) for increasing human breast milk produc-
tion. The dark green leaves have various nutritive values
and are commonly used for human consumption in
South-East Asia. The leaves of S. androgynus are effective
as an antioxidant [3–5]. Several studies report positive
antioxidant activity of S. androgynus. For example,
Andarwulan et al. [5] found that it has the highest ﬂavo-
noid content among 11 vegetables of Indonesian origin.
Rahmat et al. [3] showed that the antioxidant activity of
fresh and boiled shoot samples of S. androgynus was
higher than that of alpha-tocopherol. S. androgynus has
also been reported to have signiﬁcant antimicrobial
activity against Klebsiella pneumoniae and Staphylococcus
aureus [6]. Yu et al. [7] showed that an isolated com-
pound from S. androgynus extract has a potential to
become an antiobesity agent by reducing the body
weight of Wistar male rats.
Accurate identiﬁcation of herbal medicine species is a
prerequisite for chemical and pharmacological investiga-
tion. At present, S. androgynus is identiﬁed using
morphological characters or based on its phytochemical
content, such as rutin. However, these approaches are
inappropriate because the morphological characters of
this plant are not speciﬁc and rutin concentration largely
varies in many other plant species. Given the difﬁculties
in distinguishing this plant, there is a need to establish a
reliable method for its authentication of the plant as a
raw material. One of the most reliable methods for iden-
tiﬁcation of herbal medicine materials is DNA analysis
based on three types of techniques: polymerase chain
reaction (PCR), hybridization and sequencing [8,9].
The sequences of the internal transcribed spacer (ITS)
regions of nuclear ribosomal DNA are frequently used
for molecular identiﬁcation of crude herbs. Nuclear ribo-
somal genes in plant genomes are constituted of
individual 18S ¡ 5.8S ¡ 26S tandem repeats, which
make this region easy to amplify. The ITS regions in
angiosperms vary within approximately 500–700 bp in
length [10].
Phylogenetic studies have shown the close relationship
between Phyllanthus niruri and S. androgynus based on
several DNA regions such as ITS, matK, PHYC, accD-psal,
trnS-trnG [11–15]. S. androgynus ITS (ITS1 C 5.8S C ITS2)
ranges from 557 to 599 bp, whereas the ITS region DNA
sequence alignment is reported to be 708 bp long [14].
In this study, we investigated the intraspeciﬁc differ-
ences among S. androgynus accessions from Indonesia
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